Introduction
We have previously demonstrated that human endometrial tissues of early pregnancy synthesize two antigens, designated Antigens A and (Joshi, Ebert, & Swartz, 1980) . The antigens were detected by immunoelectrophoresis and by Ouchterlony's two-dimensional immunodiffusion technique by using antisera raised against the soluble antigens of early pregnancy endometria. These antigens were also detected in the secretory-phase endometria of non-pregnant women, but not in proliferative-phase endometria, sera from pregnant or non-pregnant women or in term placentae. This present paper examines the subcellular distribution, partial purification and properties of Antigens A and in the human endometrium.
Materials and Methods

Biological materials
The following antisera, tissues and body fluids were used in the studies to compare the properties of Antigens A and with those of known pregnancy-associated proteins.
Rabbit antisera to human transferrin, ceruloplasmin, alpha-1 -antitrypsin and ferritin were purchased from the Behring Diagnostics, Sommerville, New Jersey. An unabsorbed antiserum to uterine fluid from a Day 5-pseudopregnant rabbit (used to detect uteroglobin: Beier, 1968) was kindly provided by Dr D. W. Bullock, Baylor University School of Medicine, Houston, Texas. Samples of rabbit antisera against the placental protein SP2 (Bohn, 1972) and hCGp were the gifts of Dr Vernon C. Stevens, Ohio State University, Columbus, Ohio. Rabbit antisera to pregnancy-associated plasma proteins (PAPPs), including antisera to PAPPA and PAPP-C (Lin, Haibert, Kiefer & Spellacy, 1974) and the pregnancy zone protein (Schoultz, 1974) , were kindly supplied by Dr Seymour P. Halbert, University of Miami School of Medicine, Miami, Florida. Human alpha-fetoprotein (AFP) (Lan & Leiukins, 1976) Yoshinaga (1972 Joshi et al., 1980) . Term placentae were collected at the time of vaginal delivery, and portions of the fetal side were excised and processed to obtain placental extracts as previously described (Joshi et al., 1980) . The extracts of several placentae were pooled. Blood samples were obtained from men, aged 20-45 years. The samples were clotted, centrifuged and combined to provide a pool of quality control male serum (QCMS). Unless stated otherwise, tissues and body fluids were stored at -20°C until used.
Immunological studies
Two different preparations of antisera against antigens of decidua-rich tissues were used in tests for the presence of Antigens A and B. Antiserum 1 was produced in male rabbits against the unfractionated extract of the decidua-rich tissue, as described by Joshi et al. (1980) and was used only to study the subcellular localization of Antigens A and in the decidua-rich tissues and to detect the presence of the two antigens in the protein fractions Jhat were obtained during purification. Antiserum 2 was more potent and was raised in male rabbits against a partly purified preparation of Antigens A and for use in all the characterization studies.
Before use, the two antisera were sequentially absorbed with immobilized proteins derived from QCMS and the pooled extract of placentae. These proteins were immobilized by coupling to CNBr-activated Sepharose-4B by a method essentially similar to that described by Knauf & Urbach (1977) , except that in the present studies the coupling was carried out at pH 6-8 rather than 8. Routinely, 1-ml portions of the antiserum were first absorbed with 30-50 mg QCMS proteins and then with 30-50 mg placental proteins. Completion of the absorption was always checked by immunoelectrophoresis and immunodiffusion.
The immunoassays and polyacrylamide gel electrophoresis (PAGE) procedures were as previously described (Joshi et al., 1980 in buffered sucrose solution and homogenized in the same buffer. Cell fractions were prepared from the homogenates and treated with SDS and ß-mercaptoethanol, as described above. Duplicate aliquots of each of the cell fractions were subjected to PAGE in the presence of SDS (SDS-PAGE) on two different gels. After electrophoresis, one gel was sectioned into about 1 1 mm thick slices and radioactivity in the slices was determined by the method of Basch (1968) . The other gel was used for the location of immunoreactive protein(s) by immunodiffusion against Antiserum 1. The details of these methods are given by Joshi et al. (1980) .
In some studies, a glycoprotein fraction of cytosol of the decidua-rich tissues was prepared by Con A-Sepharose chromatography, as described by Joshi et al. (1980) . This fraction was dialysed overnight at 4°C against two changes of 0-1 M-Tris-HCl, pH 7-4, and concentrated to 8-10 mg/ml protein by ultrafiltration. Aliquots of all the fractions obtained by Con A-Sepharose chromatography were examined by immunodiffusion and immunoelectrophoresis, using Antiserum 1. Aliquots of the glycoprotein fraction were used for further purification of Antigens A and by preparative PAGE and for characterization of the antigens.
For preparative PAGE, aliquots of the glycoprotein fraction, containing about 5 mg protein, were added to sucrose (10% w/v, final concentration) and bromophenol blue (tracking dye) and electrophoresed as described elsewhere (Joshi et ai, 1980) . After electrophoresis, two vertical gel strips (about 0-5 cm wide) were cut from the mid-section of each slab and the remaining slab pieces were wrapped in Cellophane and stored at 4°C in a humid chamber for later elution of the antigens. Antigens A and in one of the gel strips were located by immunodiffusion on an agarose bed, as described elsewhere (Joshi et al., 1980) . The remaining strip was used for rapid staining of the proteins with l-aniline-8-naphthalene-sulphonate, as described by Hartman & Udenfriend (1969) . Preliminary studies had shown that Antigens A and always migrated between the two major protein bands which had average relative mobilities (Rr) 0-54 and 0-72, respectively (jRf of the tracking dye = 1-0). This was confirmed in each experiment by the immunodiffusion test. For elution of proteins, horizontal gel strips containing Antigens A and (average RF = 0-68) were sliced from the unstained slab. The gel was dispersed using a tissue press, and was collected in a 30-ml, screwcapped centrifuge tube. After addition of 0-01 mphosphate buffer (pH 7) the tube was agitated end-to-end for about 24 h at 4°C to elute proteins. The eluate was recovered by centrifugation, and the elution step was repeated twice.
The combined eluates were dialysed overnight at 4°C against phosphate buffer, and concentrated by ultrafiltration to a protein concentration of about 1 mg/ml. Aliquots of this material, designated the PAGE fraction, were used for further analysis of protein components by SDS-PAGE on 10% acrylamide gels, as described above, and also tested against mono-specific antisera to known human proteins. Aliquots of the PAGE fraction were also used to immunize 4 male rabbits for the production of antisera, according to the protocol outlined elsewhere (Joshi et al, 1980) . These antisera were absorbed with QCMS and placental proteins, and samples of the absorbed antisera which showed both Antigen A-and B-specificity were pooled. This pool of absorbed antiserum (Antiserum 2) was used in all the subsequent studies. (1972) . Identity with PAPPs, PAPPA, and PAPP-C was studied by cross-reacting the PAGE fraction with anti-PAPP-A, -PAPP-C, or PAPPs, according to the sensitive two-dimensional immunodiffusion method proposed by Gall & Halbert (1972) . In control studies, serum from women in the third trimester of pregnancy was used as the source of PAPP-A and -C. In addition, an aliquot of the PAGE fraction of the decidua-rich tissue was subjected to immunoelectrophoresis, using the antiserum to SDS-containing gels, although no immunoreactive protein(s) could be demonstrated in any of the radioactivity peaks (results not shown).
Protein analysis of the fractions indicated that more than 60% of the total protein in the homogenate of the decidua-rich tissues was recovered in the cytosol fraction whereas the remaining protein was evenly distributed between the crude nuclear and heavy particulate fractions.
Fractionation of a cytosol aliquot (~300 mg protein) by Con A-Sepharose chromato¬ graphy showed that Antigens A and were present only in the glycoprotein fraction which bound to Con A-Sepharose and which contained about 7% of the total cytosol protein. A further enrichment of the two antigens was obtained by subjecting the glycoprotein fraction to PAGE. This procedure yielded an Antigen A-and B-rich fraction which contained approximately one-tenth the amount of glycoprotein used for PAGE. However, this PAGE fraction was not homogeneous. Further resolution by SDS-PAGE revealed that it contained at least 10 minor protein bands and one major protein band. The latter reacted with Antiserum 1 to form one highly diffuse precipitin line. Immunodiffusion studies with monospecific antisera against known plasma proteins demonstrated the presence of transferrin, alpha-1-antitrypsin and ceruloplasmin. The PAGE fraction evoked a strong antibody response in all 4 rabbits that were immunized with this material. Examination of these second generation antisera, after absorption with QCMS or placental extracts, showed that they were qualitatively similar to those of the first generation antisera with respect to their reactivity with tissue extracts and sera. They reacted Mol wt.
Text- fig. 3 . Sephadex G-100 filtration of the glycoprotein fraction of decidua-rich tissue showing (a) the elution profile and (b) molecular weight estimation by comparison with standard purified proteins. In (a) a sample (3-4 ml) of glycoprotein fraction (15 mg protein) in 0-1 M-Tris-HCl, pH 7-4, containing 0-5 M-NaCl was applied onto a column (2-6 88 cm) and the eluates were collected (4 ml/tube) at a flow rate of 27 ml/h. (1978) have demonstrated that the exposure of the human endometrium to progestagens in vivo and in vitro stimulates the incorporation of radioactive leucine into a specific protein of molecular weight 51 500. Sutcliffe, Brock, Nicholson & Dunn (1978) have shown the presence of a uterine protein, designated alphauterine protein or AUP, in human amniotic fluid; this AUP appears to be a dimer with units of molecular weight 25 000. Whether Antigens A and are related to the human uterine proteins described by Shapiro & Forbes (1978) and Sutcliffe et al. (1978) cannot be determined by the present study. The ultimate purification and characterization of Antigens A and are of considerable importance since these glycoproteins represent markers of progestagen action in the human endometrium, and could regulate pre-or post-implantation development of the embryo.
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